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Further studies are needed to investigate these findings. This
includes repeating the analysis on other, larger patient populations;
examination of other hemodynamic measures, including systemic
vascular resistance, myocardial oxygen consumption, and cardiac
index; the use of gene array and serum enzyme-linked immunosor-
bent assay techniques to identify changes in gene expression pat-
terns during and after periods of VAD support; and examination
of changes of vascular structure by using techniques such as radial
artery biopsy during and after periods of CVAD support.
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TABLE 1. Composite pressor score
Medication 0 points 1 point 2 points 3 points
Milrinone (mcg/kg/min) 0.0 ,0.375 0.375–5 $0.5
Norepinephrine
(mcg/kg/min)
0.0 ,5 5–10 .10
Epinephrine (mcg/kg/min) 0.0 ,0.1 0.1–0.4 $0.4
Dopamine (mcg/kg/min) 0.0 ,4 4–10 .10
Dobutamine (mcg/kg/min) 0.0 ,5 5–10 .10
Phenylephrine (mcg/kg/min) 0.0 0.2 0.3 0.4
Vasopressin (U) 0.0 ,2 2–4 .4
Figure 1. Composite pressor score by ventricular assist device du-
ration and type. PVAD, Pulsatile ventricular assist device; CVAD,
continuous-flow ventricular assist device.
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ost-lobectomy bronchovascular fistula (BVF) associated
with massive hemoptysis is a rare but life-threatening com-
plication. Surgical options include completion pneumo-
nectomy or BVF resection with end-to-end anastomosis
of the airways and reconstruction of the pulmonary artery (PA) by
interposition of an appropriate substitute. We report PA resection
and successful reconstruction by interposition of an autologous
reversed superficial femoral vein (SFV) segment for this purpose.
Clinical Summary
A 59-year-old man with a history of coronary stenting for coronary
artery disease underwent uncomplicated intrapericardial left upper
lobectomy after radiochemotherapy (60 Gy) for non–small cell
lung cancer. Two months later, cataclysmal hemoptysis developed
in the patient, requiring cardiopulmonary reanimation, bedside rigidracic and Cardiovascular Surgery c Volume 136, Number 2 525
Brief Communicationsbronchoscopy, selective intubation, and stabilization in the intensive
care unit. Bronchoscopy and computed tomography scan revealed
a BVF between the PA and the bronchial stump (Figure 1), and sur-
gical reintervention was considered. Posterolateral left thoracotomy
was performed, and the left PA was clamped proximally and dis-
tally. Exploration confirmed the localization of the fistula between
the left PA and the bronchial stump. Pneumonectomy seemed pro-
hibitive considering the history of coronary artery disease, and seg-
mental resection of the main stem bronchus and the PA was
performed. The airway conduit was reconstructed by end-to-end
anastomosis between the left main bronchus and the left lower
Figure 1. CT scan reveals a postlobectomy residual space con-
taining a hematoma with an air-fluid level and air bubbles
surrounding the bronchial stump which is in close contact with
the pulmonary artery, suggesting a bronchovascular fistula
between the bronchial stump and the pulmonary artery.lobe bronchus with separated suture of 5-0 polydioxanone. The
PA was reconstructed by interposition of a reversed SFV segment.
An interrupted suture with 5-0 Prolene was applied for both end-
to-end anastomoses. The reconstructed airway and PA were sepa-
rated by interposition of an intrathoracically transposed serratus an-
terior muscle flap (Figure 2, A). Postoperative angio-computed
tomography imaging at 3 and 9 months showed a patent PA recon-
struction and appropriate perfusion of the residual lobe (Figure 2, B).
The patient is alive and tumor-free 24 months after the operation.
Discussion
BVF is usually associated with pathologic conditions of the de-
scending thoracic aorta, including atherosclerotic aneurysms, para-
anastomotic pseudoaneurysms secondary to previous open surgical
repair, and mycotic aneurysms.1,2 Massive hemoptysis caused by
BVF occurring after lung surgery and involving the pulmonary ar-
teria is a rare life-threatening event that requires urgent diagnosis
and treatment. In the management of massive hemoptysis, mainte-
nance of airway permeability is of utmost importance. The patient
must be placed immediately on the involved side to prevent contra-
lateral lung compromise. Rigid bronchoscopy should be realized
without delay to achieve clot evacuation and selective intubation
of the involved airway. Surgical intervention after hemodynamic
and respiratory stabilization is required.3,4 Surgical options in
BFV after lobectomy include completion pneumonectomy. Bron-
chovascular resection followed by end-to-end anastomosis of the
airways and reconstruction of the PA by interposition of an appro-
priate substitute may be an alternative in patients unable to undergo
an urgent completion pneumonectomy. Because sleeve resection
with reconstruction of the PA has progressively gained acceptance
as an alternative to pneumonectomy in lung cancer surgery, several
PA reconstructive techniques have been proposed depending on the
vascular involvement and the surgeon’s attitude.2,3,5 Revasculariza-
tion can be realized by patch closure or end-to-end suture when the
defect is small. For extended circumferential defects in which
end-to-end anastomosis is not feasible, interposition of a synthetic
prosthesis (Dacron, polytetrafluoroethylene) or biologic substitute
(pericardium, azygos vein) has been described.2,3,5 Biologic substi-
tutes have a number of advantages, such as availability and biocom-
patibility with a reduced risk of infection and graft thrombosis,
compared with synthetic substitutes. Direct contact between theFigure 2. SFV, superficial femoral vein;
PA, pulmonary artery. A, Intraoperative
documentation of the pulmonary artery
(PA) reconstruction by end-to-end su-
perficial femoral vein (SFV) interposi-
tion. The distal anastomosis is shown
with the lung on the right side of the pic-
ture. The proximal anastomosis is cov-
ered by a serratus anterior muscle flap
transposed intrathoracically (left side
of the picture). B, CT-angiography re-
constructions 3 months after the opera-
tion revealing a patent reconstruction
without caliber mismatch of the pulmo-
nary artery (PA) by end-to-end superfi-
cial femoral vein (SFV) interposition.
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Brief Communicationsreconstructed airway and PA should be avoided to prevent further
erosive damage and recurrence of BVA by use of muscle flap inter-
position.1 Because BVFwith severe hemorrhage after lung resection
is rare, there are no guidelines concerning the adequate surgical
treatment in such an emergency situation. In the present case, com-
pletion pneumonectomy was considered inappropriate given the
cardiopulmonary reanimation and history of coronary artery dis-
ease. Therefore, we performed a segmental resection of the main
stem bronchus followed by end-to-end airway suture. The PA was
reconstructed by the interposition of a reversed SFV segment. The
2 reconstructed structures were separated by the interposition of
an intrathoracically transposed serratus anterior muscle flap. Postop-
erative angio-computed tomography imaging at 3 and 18 months
showed a patent PA reconstruction and appropriate perfusion of
the residual lobe.
Conclusions
In emergency situations, segmental defects of the PA can be rapidly
and elegantly reconstructed by interposition of an autologous re-Life-threatening impending paradoxic
Successful management by multidisc
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ife-threatening impending paradoxical embolus is rare.
We describe a case that was caught ‘‘red-handed’’ and
successfully treated by a multidisciplinary team ap-
proach.
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The Journal of Thorversed SFVwhen pericardium is not available (prior intrapericardial
resections) or synthetic substitutes are avoided because of an
increased risk of infections.
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Clinical Summary
A 47-year-old woman presented with dyspnea and syncope. Before
the presentation, she had been bed bound for 1 week after an ankle
injury. During assessment, she had signs of respiratory distress but
was hemodynamically stable. Blood analysis was unremarkable
except for a significantly increased D-dimer. She was treated
empirically with heparin for pulmonary embolism. Computed
tomographic pulmonary angiography (CTPA) of the chest revealed
extensive emboli in both main pulmonary arteries with filling de-
fects in the left and right atria (Figures E1–E3). She was transferred
to a tertiary cardiothoracic center. Echocardiography revealed a 9-
cm–long mobile mass within the right atrium traversing through
a patent foramen ovale (PFO) into the left atrium (Figure 1, A).
Whole-body computed tomography revealed an unexpected finding
of a 23 3 13 3 12-cm giant uterine fibroid compressing both iliac
veins with extensive thrombi in the right iliac and lower limb veins
(Figures E4 and E5). There was no thrombus in the left lower limb
veins. She had no history of fibroid or abdominal mass. After a mul-
tidisciplinary discussion, the patient underwent surgical embolec-
tomy of the cardiac and pulmonary emboli with closure of the
PFO. A 93 1.3-cm fresh embolus was removed from the PFO (Fig-
ures 1, B, 2, A and B, and E6). An inferior vena cava filter was then
deployed via the left femoral vein by an interventional radiologist,
followed by an ovarian-sparing hysterectomy performed by the gy-
necology team (Figures E7 and E8). She had a good postoperative
recovery and was discharged 8 days after surgery. She has remained
well for 12 months since surgery.
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